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(54) PATTERN COLLATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
discriminate whether a collating pattern is identical 
with a registered pattern or not even when a 
rotational deviation exists between the registered 
pattern and the collating pattern by substantially 
fixing a collating fingerprint and executing collation 
between the registered fingerprint and the collating 
finger print while rotating the registered fingerprint. 
SOLUTION: A user inputs an ID number allocated to 
the user himself by the use often keys 10-1 and 
puts a finger on the prism 10-32 of a fingerprint 
sensor 10-3. The pattern of the sampled fingerprint 
(fingerprint to be collated) is applied to a control part 
20 as a gray scale image. The collating fingerprint is 
substantially fixed, and while rotating a registered 
fingerprint in each degree from -90° in the positive 
direction, collation between the registered fingerprint 
and the collating fingerprint is executed. When both 
the fingerprints coincide with each other before 

+90° t the collation of both the fingerprints is ended. When both the fingerprints do not 
coincide even at the +90° , the effects are displayed. 
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— 'j x n^tc/i ^ — y=f— 9 is J: tjc t (D&m y - U x n 
^TC/t ^ - ^ * # -*r ffl -5 $ #jfc 

XN^TClHie/1^ — >x— LT, ^01 

&y— uxN^TciHie/i^— >x-^^e> 1/1^— >-f 

0^^7-'JXN^7C/1^->x-^*^*ttJ$n, sg 
^■7-UXN*7C/^->^-5'i:-§-fiS;5n, dO^JBrg 
7 - 'J X N A' ^ - > 7* - * L T«<tS«IftlJ^lS * 
fro 5 ^.N*7cg|»B<J7- U XJE«*a ti»N*7c(i 
^Wffi7-'JX^7jiJg$n, dO^-UX^CDiS^ 

nfc-g-fig^- u xn^ctc/'?^— ^ izmmT&ftm 

fig^X 'J 7 <7? N ftytn * - > 5* - ^ **J«-r -5 f@ CO 5 s 

^ - > t co m&tfft t>n z> . 
[ooio] is 3 am (ffi#yM3\zmzf£w) «. mm 

A * - > CO N ^ - > x— ^ iC N ^tcSBM W 7 - 'J 
X^& £M L Tg^ 7 - U X N A ^ - > f - ^ £ fjr 
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b£U m^t^9—y<nN^K7tn9-y^-9H^Uz\(D 

N ^jtn 9 - > x- 9 £ & * m 5 ft feA SlHlte £ * 
fcJtS CO N A" ^ - > x - * £ 88 £71 ^ - > CD N #7C 

>\9-yf-9\z i /i^->-r^N^7cgimM7-ux 
S£&£2i6 LTBS£-7- 'J XN^7C/1^->x-^ i L. 
£CDflg-&7- 'J XN^Ctc/1^->5 ; -5' £:ggi7— U X 

-5 7 - U X N ^ - > 9 \Ztt L TlgifiaW^J 
<aiaS:ffofc5^.N^:7c:K«!W7-'Jx^*5j;y:N^: 10 
7C^I«[Wa67-'Jx^co{Bjn^-*SrJSL. C1CD7- 
U x^^(Dffl$nfc-&^7— UXN^7n/t^ — >x-^ 
{caa-r^ffiMfiE^xUTCON^TC/l^ — >x— 
j£-rsflf * CDx-:?«<DffiWj£#CD3&flf icg-^Tg® 
/I ^ - > £ * - > t ©fig£ £ff 5 «fc 5 !C L fz © 

[0 0 11] d©^q«Ttt, Sa/1^->cr>N^7cy?^ 

— >x"-*kn ^CTcsistw 7 - u x.&mm s *itss® 

* - > 5 s - * £ # * ffi gfc f>0f &IeME $ ttfc fltftO 
N ^ — > X— 9 £ M&rt 9 — y CD N VKfKMSkK ^ 

^x-^t;: l A^->-roN^7cfHfS:W7- U x^gwt 
Jg $ tlTMS-& 7 - 'J X N ^ - > 5 s — 9 t £ n -5 o 

■tLT, dc9i/i^->-ro^$n-5Sg-&7-»jxN 

#C7t/1 ^ — >X*— ^ <t &® 7— 'J X N^7C/1 ^ — >X— 
£tl. UXN*7C/t^- >X— 

^ tea* LTSwwiwaiasfTo o z.N#.7cmm&)7- 

ti. ^<D7-'jx^i6cDlS$nfc£-fig7-'JXN^:7c/t 

* - >x- * lz mmt 2> ffl H^ft-x U 7 co N *7c;/t 9 - 

tl5. 

[0012] ?g4fgBjj (ii&h 4 «, &m 

n 9 - y CD ^ - > x- * K N^TcBiftW 7 - U 

X^& $rjg t, TIS 7 — >J XN ^ — > x— 9 *W 

x-^SrffrSU fiS£7-'JXN^7C/1^->x-^*3 
«t IS Z. CO SB 7 — ' J X N ^Ctc / 1 ^ - > x — ^ * # ^? ffi S 

->x-^ 2:39^7- U XN^7ClHie/1^- >x-^ t 

dCDBg£>'-'JXN^7£|5lS/t^->X-^^ 1/1 

x - ^ tc*f L TJgilSWSiJ^S Sffofc^AN &7cBft W 

7- u xtj|« Jct/N^TtgiffitWjSy- u x^gscofan 

^— ^SrlifiL. dCO^-UX^^COJS^nTt^-fiE^-'J 50 
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XN#7C/1^->x-:?KaiSf -5fflM/&#X'J TCON 
>x-^ ft«|j«-r*H'* C0x-^SC0ffi||^ 
»C0®S{cS-^UT^/t ^ - > <>: - > <h COM 

£ £ ff ^ «fc ^ \Z L CO T * -5 . 

[0013] :o%iTH a«i/i^->coN^7E/i^ 
- >x-^ icn^tc^w^- u xa!^*tig$nT^® 

7->JXN^7C/1^->X-^75^Bg^n. Bg£/1^- 
> CO N ^7C A ^ - >X- ^ tC N^TCilfi m 7 - 'J X^ 

tfffi S tlTR8-& 7 - 'J X N ^ - >x- ^ $ 
tl5. -E-LT. SS-a-7-'JXN^7cA^->x-^*3J; 
lX^COM-&7- U XN^7C/1^— >x— ^ fflSTi 
■5fif^ft*lHlteS-&feffiiS:CORg-&7- U XN*5c/1^ — 
>x- ^ * Bi-g- 7 - U X N^7C[Hie/1 ^ - >x— ^ <t 
b. dC0Sg-&7-'JXN*7t;l5lte/t^ — >x-^*U/1 
?->fdl® 7- 'J XN^7C/1iS'->x-^ 
ti. dCO-&J5g7 — UXN*7C/^- >x— ^(C^fLTJg 
*l«l$iJMSi*fT^ 5 X. N^CTcfimW 7- U XXj(l» ^> 
V^«Ni>C7t|||S[e<)3fi7-'jX^75tJg$n. C1C07 — U 
X^C05g$nfe-&J5g7— U XN^7C/t^ — >x— ^ !£ 
tb^f-SffiM^X U TCDN^tc/^ — >x-^ 

•rse^cox-^ftcoffiis^cosss^a-^^T, 

/t ^ - > t JH^/t ^ - > t co3i£^fT*3ns . 
[0 0 14] S5iS!l (IS*«5 t-^S^BJ) -S6852 
df*JS8tC^S»BJ) ^l5!BJ~^4fgH^(Ci3 
tt-S r-a-fig^-UXN^Tt/l^ — >x— ^tC^tLTJgiti 

Wi^S^fro ft 5 ^. N^7cg|«c - U x^t3«fc 
N^7cgsmB<j2#7-'Jx^CDf5in^— 7j£Jfi-fj 

r^fiK7- 'J XN^tc/^->x-^ \Ztt LTN#7c8t 
«B<]7-U X^t5 e fc^N^7c(8l«6<)a67- U XSgft© 
Hn^— Tj^lS-rj tt, -&^$n-5m(coffl4rcox— ^ 
CSMffilffiffiJl SrfT 3 «fc 5 JC L t> co Tab -5 o 

[0 0 15] ^9^^ (W^9tC«S^BJ) «, 
/1 ^ - > CO N ^tc/N- ^ - > x - iJ' N XlTi&WLm 7 - >J 
X^&£Jfi LTfg7- U XN^CtcA^ — >x— 9 
fi£L, KS-a-^^->C0N^7C/1^->x-^iCN^7Cgi 

ti«)7-U xS!&£;56LTH8£7-U XN^7ny?^-> 

j; 7 - u x n VKTtn 9 — y x- 9 \zn l Tm<mm 

^7r;^ ^ — y x - ^ *5 <fc c^RS^ x - u x N ^ - y 
x-^coj&^Sr&^aUc^&L. S^e»K:K«$ 
nfe§® 7 - U xN^tc/1 ^ - >x- ^ <h Rg-g- x — ij x 
N ^ - > x- 9 1 Ji*@ffiJ*Jffi MS \Z J: o TRg£ 
b, ;LCDt^i®gT»Sn5ffiMtf-7C0&B^£,M# 

comte-rnas:^*. cco*a6e.n/tiiiiE-rn»(cso* 

U^TS^/t ^ - y t ^ - > CO{5jn^-7J{C i(Ef 

nttiE £rff o e> x. TSi/t ^ — > i ^ — > t & 

[0016] j:o«wKj;ntf, &m/i9-y on -Aft 
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n-5>-y^-9 (R) szw^mm^-y-^xSMi^m 

^nTS^7-UXN^7C/^->5 r -^ (R r ) 
fi&£*U HS-&/1^-X50N^7C/1^->t ; — ^ (I) (3 
Nifc7C**»7- U X***«Jt*nT!«'&7- U IN* 
7C/t^->x-^ (I f ) jtffftSSn. I87-UIN 

*7C/t^->x-^ (Rf ) fe.fcO'Bg^-'JlN^TC 

Kf—yy*—* (i,).c#t/Tiogj6ityjn* 

7-'JXN*7C/t^->x-^ ( Rf l ) *±tfJW'&:7- 

l JxN*7C/^->f-? (Ifl) OMEAS^affifllff 10 

n©ajs**K:aBiftanfc««7-'jxN 

*7C/^->5 r -^ (R, t ) <hBg-&7-«JXN*7E/1^ 

— >=r—9 (I Pl ) t*«JHHanW«HftK±oTHH^S 

ns. fit. c«Hi-&iiST^6n*=ffi r wtf— ^cD-tfl: 
B^sw^foiHHB'rnfi (a e) wsn, ci©** 

[0 0 17] SglOfglill («*«9tC«^)^BJ) £ 20 

mwmm^nrz^y— u in^te/i:?— 

«t^Bg-&7-»JXN*7C/t^->x-5'»C*fUT, -^© 

jtnz-y^-? (r) K:N5fc7cl««W7-Ux|E«** 
ffiSftxaS:?— UxNifcTc/^— 9 (Rf ) jjt 
fPJ«Sn. M^^->ON*tc/1^->5 ; -^ (I) 
(C N*7n8ft StW 7-iJl*ftWtSnT!B^7-UlN 
*7C/^->^-^ (I P ) *«fpj«an, IS7-UX 30 
N5fc5n/t^ — * (R f ) *5«J;tfi&-&:7-'jXN* 
tcA^->x-^ (I,) CMLTlogjJll^ii 

&7-'Jxn*5c/1^->x-^ (R Pl ) *JeXSm&-7 

— VXMV&tr*9—>7—9 (in) i:MLT, *©ffi 

$nfctfc5x (Rfi' , in* ) . 

XN*7C/1^->7 r -iS' (R ri ' ) tI^7-UXN* 

7t^9->f-9 (i Fl ' ) i*tgi|ijilJ$iiffliafetcJ:^ 40 

— ^©ffiBA^M#cDiuiE-rn* (a 9) 7)<*je>e,n. 
c:o^at»?,nfclHlfef nft ( A © ) (cS-^Tg®/^ 

— > t H-&/t 9 — > ©fin*- 7? iC EHEfnUljE £ fT o 

[0018] ft l 1 JMH 1 1 fc«*36W «. 

Ig7-UXN*7C/^->f-5'fc<tt)!I^7-UX 
a^7-UXN*7C/1^->7 ; -^*3J:^8a'&7-'Jx 50 
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nmummtow* ntz&m ? - u x n&tc"? - >x- 

? 43 «fc tfJ»-& ^ - U X N *7C/t * - >5 :r -^ CDffiS* * 

=ktU£. aS/t^->©N*7C/1^->5 :; -5' (R) IC 
N2fc5cl*11M&7 — 'J XJE»«»l|SnT2*7 — U IN* 
t£/1^->x-^ (R f ) jWftfcSn. HB£/1*->© 
N*7C/^->5 r -5' (I) KLNJfc7cli*W7-UxSB 
ft 75* 3 7 — 'J X N*tc/1 ^ — >x— ^ 

(If ) *«#j6jEan. ss7-ijin^/^->t- 

* (R, ) *«t^M"&7-UXN*7C/1^->5 ; — ^ 
(If) K#UTtt«lS»*PltS At 1 o g«I 

SftfcfiH7-UXN*jc/V->T-5' (Rfc' ) * 
*OT-&7-'JXN*7C/t^->^-^ (Ifl* ) ©& 

auKtfSftSfticgasft. dcos^s^tc^ft^nfc 

a®7-»JXN*7C/1^->x-^ ( Rp l ) t,|&7 

-uiN*7c/^->f-^ (i P l' ) iz-Ammwm 

#*s>n, ci©*i6bti/t[site-rna (a en ,cs^ 
ts^^->t ^ - > ©ran*— tj tc Eie-m 

[0019] 11211 («3£JJ 1 2 £ff.&891) «, 
% 9 ~S6 1 l ^Bjtcisv^T, fiaMUMffiMa^^a-rcD 

a£»8T» & n*«a ^ o«H«««iffSo u# ^ 

*«fcD**V»»£-tt, iS^(ca®/t^-><i:Rg^'/1^- 

n«. aatttMaHa^SToaaaaTaensti 

c©^«6e>nfcniteTns (A6>) tcs^iT 
a®/^ ^ — > t m&rt * — ><D&tifr—j3 ic ige-rn* 

[0 0 2 0] 

^pfSBtcijjBj-r-s. 

CHtt©»ttl JJBl»W 0 2ttc©^|^©-^igcc» 
»«*«T»ttJH£i6H (2*7C/t^->Hg-&^«) © 

yo'^MBTSs. isiiajcij^Ti ottajf^as. 2 

0 ttn > h n—)l,m-Z& 0 , jSf^gC 1 0 tctt^>^- 1 
0-1. f^X7"H (LCD) 1 0 - 2 t*tfpfiR-fe 
>-9"l 0-33&*»tt6nT^*. fgiR-fe >-y- 1 0 - 3 tt 
3tSl0-3 1. r^XAl 0-3 2, CCD*^5 1 
0 - 3 S^itTtTT'cC-S. xi>hn-;i'gB2 0«. CPU 
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%&LTti.%fflWffl2 0 - 1 t, ROM20-2i, R 
AM20-3t, A-h'-r-fX^ (HD) 20-4t, 
^-A^'J (FM) 20-5i, ftOttlftffi (1/ 
F) 20-6t, (FFT) 20-7t 

SI^TftD. ROM2 0 - 2 {Ctt^^D^^AiSg 

[0 0 2 1] OgftOSft) £©S4U«-S*itK:iH»T 

Sfflf^BtdC. *Jffl#tt, t->^- 1 0 - 1 ^f^Tl 
e[C#J0ST^tlit I D±>A&\J](DoZ. (EI3 (Ctk 10 
nfy73 0 1), Jt#C-fc>+l-l 0-3©7"yx*Al 
0-3 2±l:ifi£g<. :/'JX*A 1 0 - 3 2 
0-31 *63t*«flB»SnT*J 0, yjXA10-32 
©HK»ikLJ!tV»iftR©EI» T?«. 1 0 

- 3 ltf*S U CCD*^710-33IC 

15o igfcyu XA 1 0 - 3 2 ©ffifc»«k-r*»ttOi£!i 
SB (IKttfB) Ttt£K»*#*»<TO, 3BH10-3 1 

®Sn5. E©SnRSnfc»tt (SAffitt) ©HMStt. 20 

A/D^&iw«k0, 3 2 0X4 0 01*, 2 5 6 PglS© 

[0 0 2 2] «fllffi2 0 - ltt. JKOtftf^aSl 0«fc0^- 
A5n4SSJgiR©jiilfe5r— ^*-7U— A^t'J 2 0- 
5£tf-bT^0j£#. (Xf7^3 0 2) . Z.O'&V&A, 

^3 0 3). C:©*g/M!l3I«, 3 2 0 X 4 0 OHim, 2 

5 eNM!©*™^--^*^. -?-©x^rfii (flttrft) 

JCO^T«fe*©ffl*3 2Bi*'^'S)^V>T4iii*f-v5 1 30 
TTMfK JlttiJ:0, ^©yTjft (*S£7jft) fc^HTtt 

±t©^* 8 mm-3-z>m*T 3 muttr^ ^-riagK e t 

K J: Off 5. £nfc«fcD, «»»|i[OH«k7*-^*«, 6 
4X12 8Hi*, 2 5 eRWIWIBfllx— ^fclt'hSn* 
(HS#iiH) . 

[0 0 2 3] l/T, fMfPgB2 0 - 1 te, m= i (C© 
«Ttt, i=-90) il (Xf'^304) . m - a 
(£©0!lTte. a = 1 . K = +9 0) fi^fr&^x. 
y>7<DoX Uf7^3 0 5) . m-a^mM, 
Xf773 0 3 Ttt/hLfca»Jf • 40 
atf@fg$-a- (7.tv7Z 0 6), ^©m • aSElEMSS 

■a-fcaasttoiBflix-^*^— «jxasidfflj2 0-7^ 

£10. 2*7C(i«W7-'jX*ljl (DFT) £«j-r (X 
5^:/3 0 7). 
[0 0 2 4] CtUCcfcO. fiftitttOIB*?— i'tt. 7 

->Jx.Mm^-5> (Ii7-UHif-^) 
*MffllgB2 0 - 1 fi, :ofg7-'JiMf-^*m = 

1 T©ii7- UxHft^— ^ £: l/T. A-Kf-^X? 

2 0 — 4 F*9lC I Dt>AiM$tT7 7"f ->Mfcl- (X 
T77"3 0 8) . m=m+ 1 <t LT Uf';7"3 0 50 
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9) . 0 5£lK©£19&ttQjg-f. d©&Jl 

©«80jIbfCJ;0. ;\-Hr-<7>2 0-4rttCte. m 
= - 9 0~+ 9 0T©S»7— 'JXMIftx— *#S&:7 
-UxlHlteM^x-^i: LT. I D^WtittfSUT? 

[0 0 2 5] &&. 2^5c(itfeW7-'JxaE«Kr3i»T. 

^WtHM (**) SBfr. P. 4 4~4 5 (X 

wi) j VKwwsnT^*. 

[0 0 2 6] C»tt©«£] CCD»«U8<&g«fcfc^T 

fiJffl#©fi|Sc©fig-&tt^:©J:^{cLTf : ft)tiS„ 
tcfijoSTsn/t i d±>a*£Axj©^x (04(;st 

^7^4 0 1) , »«C-fe>-!J-l 0-3©y»JXAl 0 

- 3 2±fcjt*@<. dtitcto. f§®:©a&©»£-£ 

2 0X4 0 0HSg, 2 5 6 PgH©ig&iIi& (IBig!^- 
^ : 2^tc/1^->7 ; -^) tl/T. 3>hD— ;Uffi2 

[0 0 2 7] J&JP8B2 0-ltt, t->*-1 0-1 Sfl- 
UlDt>nm?in5i, m=i (COMttt, 
i=-9 0) tL (Xf^7"4 0 2) . A- F^-fXi? 

2 0-41^^77^ Mb^nT^-sae^— uxihheh 

mf—ZfrZ, -5-© I D±>/\*(C*fJf£;-r-5m= i T©g 
»7— UXHfcT*— ^SKiMiJ-r (Xf^7"4 0 3) . 

-fr, H©m- a^Hg^-arfca®^©!®^— ^tC2 
5fc7C»fi[fl97 — UX*S|**UT»6nsa»7— iJX 
m^—^i A- Kx-f X? 2 0 - 4 (*3®iS7- 

[0 0 2 8] ffltf ffi 20-111 J&fegB 1 0 «k 0 

-£xS*l£!$-&f§lfc©iHlfc5 ; — ^S71/-A^ ; E'J.2 0 

- 5£;frLTStO&*- (Xf2/7"4 0 4) . d©5t0& 
^Og^iK©M#5 ^ -*iC;ttLTX^>;/73 0 3Tff 
■3fctRHtO«/haa*fT5 (Xr^4 0 5) . utl 

k «t o . Ba-a-ftfeoisft^— 64x128 mm, 

2 5 6WW©H«k7*-^fc»/h3*is. 

[0 0 2 9] -tbT. $)jra2 0-l«. C©I/M/ft 
flS-&Jtfe©a#^-^S7-'jX^gB2 0-7 
0. ^©Bg^f§iK©iiI^-^fC 2 ^7CB8®!W7- U X 
Xtt (DFT) ^ifiT (Xfyy4 0 6) „ Ctlfci 
0. M-^^wa^-r-^ti. 7-iJiiSr-^ m 
§7-UiM®t-^) t^S. 

[0 0 3 0] ifclC. ©JffllS$2 0-lte, Xf77"4 0 6 
-C%fzm^WC.<Dy—UX.mmy : —i$'ii7,'Tyf4 0 3 

(Xf7 7"4 0 7) . £;&L7-VX.\mmy : —5>$:nz>» 
[0 0 3 1] ddT, -^fig^-UXiS^x-^ti, 
JgiR©7-UXiii^-^€:A • e'fltL, a^fgilSc 
©•7-UXiBS!x-^S:B • e 1 *ilfcS§, A • B 
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• e' ' 0" T?«£ft5. {HU A, B, 0, <f> £t> 
(7-iJI) (u, v) WK^Ct-T-S.. 

A • B • e" 0" =A • B • c o s 
<f>) ■ • • (1) 
irLT^tl, A • e j 0 = a, + j/3, . 6-6'* = 
a, + j 0, tTZt. A= (a.'+fl,') "*, B = 

(a.' + fl, 1 ) « = tan" (/3, /a,) , </> = 
tan" 1 (/3, /a, ) £&3. (1) StStUff 
S CI £ »r «k 0 ^jsfi 7 - 'J litf- * * -5 . 

[0 0 3 3] A • B • e" 0" d>> =A • B • e 1 10 

0-e~ , <t=A-e'0-B-e , (J> = (a, + j 
0, ) • (a, - j /3, ) = (a, • a : + 0, • 
5. ) + j (a, • 0, -a, • 0, ) £ l/T. -&^"7 
- U X®^- * £ & «fc -3 tc L T * J; I > . 

[0 0 3 4] -tLX, fflfflffi 2 0 - 1 li, d©«t'5tCL 

3 (xf'>y4 0 8) . zwrnmomrnxu. mumrn 

fig^-UXjii#x-^<DiSSiCT^SA • B • e 1 ' 0" 
<*>> © 1 o g££0, log (A • B) • e j ' 0" <f>> £ 20 
T-SdirtCcfcD, -B*log (A • B) 

(CWlSiJ-rS (A • B> 1 o g (A • B) ) . 

[0035] swwttaafcMLfc^jsfc^-'jxiMiT* 

IC<fcS^#75t/h$<^:§ 0 -f&fr-fe. SffUPflMaaefr 
5££lC«fc9. S-Biii©*^ h7A3£ft7jiffllJE£n. 

Sfc, S4Bffl3«^g£fT5Cl££«kO. fttMfttt© 

[0036] ^(D^mtDmmxit. mmmumm 
£lt i o gmw&ftoboturztf. jwm&fto*. 
o\zLXh£\<\ l o gffii^y attSfcPES-T. 

*H£«lffifr-5 CI £;!>tTi*ftt;££*©«fc 5MITfc «fc 

%firffi©*.iCt"-5t, 1 o g^S-^7 ^S^lClt^. It 
JFft %M <=> "T H £ *«TJ* 5 £ H 5 * >Jj& £ 5*— * < 

[0 0 3 7] Xy-y ;74 0 8TJR«*D«ffla*ffofc 40 

7-'JlB«f- ^Sr7-'JX^gC2 0 - 7^jg0. 
JB2BB<0 2ifc7c(B«W7— UX^Sl (DFT) SJET 
Uf?r4 0 9) . 

[0 0 3 8] *LT, f|i«gB2 0 - 1 tt, 7ry^4 0 
9 Tfifc 2 ^7CfBff[W7 - U X^m©ffi$nfc-&fiK7- 
'JUtr- ^S-HOii*. £©-&fi£:7— U XHi^x— 

^7A***, uOtXh^7Act"3W»« 50 
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[0 0 3 2] LT, A • B • e" 0" <J>' tt. 
(0 -<f>) + j • A • B • s i n (0 - 

ttiL. £©fflfflb£nH3?l©ffi|iai£#©3$ft©¥^£:ffl 
Mffi il/T#»4 Uf774 1 0) . 

[0 0 3 9] -tUT. W»«2 0-l»4, 1 
0 Tfifcffl HH 4 ^ebfetb 5 nt L €T tiffl £ It tfc b 

(7.5^;/ 74 11), «HII**b*V»«£t±-e*n«, 

12) . *©Boa**ff5i*Kl««UfeffiOlB*t» 
Wt**. «W«3&«L#V»«fitTT*nii, m • a<K 

(Cl©0i|T«, a=l. K = +9 0) t^fr&J-x.yi; 
©3x. Uf ";7"4 1 3) . m-a<KTinH m= 
m+ltVX Ufi/7"4 14) . Xf774 0 3K^ 

[0 0 4 0] Z.<DX^y74 0 3 ^^©fflS^ISO jgL 

iB^x— ^^e. i ;^->rosg7- u xitf-i' 

#Sfc*fcH£tt, d»^*-tH$ti/iS®7-Uxi®^^- 
^£M^7-UxH«i5 ; -^£*i^$n, Cintcto 

S*«ff totifc -5 A. 2 #7c8l*tl$ 7 - 'J x^g|*ijg$ n. 
Z.<D 2 ^7C^*W7— 'J x«»oisanfc^j«7— 'J X 

H*5r-^k:ta3a-r*ffi«««-xu7©#iBsu(i!)fflHj« 
n*. 

[0041] c©Kaiso»*Ttt. 

fc, HB^»tt*H>Eib, 9 0«*>6 1 ft 

M-a-^fT^ns. c: + 9 oft less tdir^fg 

tti:IIH'&»iU[t*»-«rrn«. t^Xry^ 1 1 

+ 9 oietixT t tj&t-aua 

^ntf, Xf-;7"4 1 3TONO»C*SU. S&jttS:£R8 
^*i«C4:«»— auaVitWKStl (Xf7 7°4 15). 

-e- © & ©s**iff . 

[0042] Hncs»»tti:jii^»tti:3&«-a-r*t 

! PJ»fSn*»^©»ttJH*«Sft*'r. (e) te88 

^f&aimm^-i?. mm (a) ttm- aftiEie^nfc 

SSiJtlS:©®^-^, (b) \Zmm (a) (C 2^ 

5ci»iik»7— uxsgijisigLT»6ft*a»7— uxb 

m^—5>> mm (f) (e) tz2^7zmm^}v— 

•JX^g|S:igLT#6n-5HH^7-Uxiii#x-^, 13 
H (d) \*mm (b) £ (f) £Sr-&fiELT»fcJgi|S«l 
*J&S&©-&J5fc:7 — 'JXH&^-*. (h) ttlflIB 
(d) K2Jfc7C«*W7-'JX«i(l*JiLT»fc^J«>' 
— U XiU#-^— ^T$>-5. 
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[0 0 4 3] 01 (h) IdfcUT. fflH^lU7ll 

e^\^x*HA>it*^s o tLT^abenrv^. z.<o 

fflW/*#x>J 7S 0 W-gBlc;fctt£&Hig<DlBMfig#© 
&fi©3£M0!l£0 6t;:^T. ^WEUCiiliT. OTffl^ 
±ft8B3i©*Slf8fiSc#©aiST-&-5. £©±& 

©«•&, ;T©:fc#£n3ffiK{ia^i&£a&£nT^5L 

[0 0 4 4] iCT. «W«ttt«Sn*L*V»«H, 10 

i^>7;PtLT2 0-5 OgtftDISftl 0 A©Aff Lft 

©fgfc*£&i o i/T#fe-&tn ooMtnfn 

»»4:!IH^k:fflV>Tl^ia©HR-&ftfft». £©JS**S* 

*»5**xv»*. *A*f*A, #A*fteA. ^-n^nco 

UfcfflHSSSRU Y*ttffi»flE»**bTt»S. ASA 

0 0 %<hfc*F9r©fBKM£L£t,M®£ iTffl 
V><5. IAIfi$iiioom<TfeI< 1 a 
WC£to1tTtt«©*K:j6a&tttf&V>. 20 

[0 0 4 5] H8£mfflttffi9ef?fcft#*?fctt£0 
#A*t#A. *A**ttA. ^n-€r*n©fBKffi©*a*fg& 

S^fW2aS£fToT^a©T. Sfity—V Ilif- 

«T**4tt*j& (flbft. #*&&) *IMt©tt« (JIB, & 

tefc^. 08T?ttfteA8ftiM5 1 0 0%tDt^O*A|gia 
sg**6. 6%T&5t5*. 07T«fifiA#ftfi^l 0 0%© 30 
t*0*AB«WStt9 3. lXiW. 
[0 0 4 6] ft*. H©*KSCD»|BfcfiV»Ttt, 

Pfi©ffiW/£#©&g©;(n]gtt£*BMM£l,Tt>«fc<A. * 

t«H«tT5a£iLTt»J:H. Sfc. #Bift©fflW 
J&#©&g© ^SlOTfeLt V>II£A±© 1> ©#&n« 
r-SSu £«WLTt>J:<. L#^*fc«*.*'b©J&«n 40 

<a^±T*n« r-aj drtijw-r**. «*©*«£#«£ 
[0047] 2&7c8s«a*i 

:7— UX&&£:7-'jX&&gB2 0 - 7{Ci3^TfT'5 ! b 
©tl/fc*'. C P U 2 0 — 1 fcCtl/TfeJ; 

£©*«5©#lBTtt, SftJtltOB*^— ^ 

a*»tto 7 - 'J XB&^- £§fc*ttj L fc« ©I^Pg 
Uf7 74 0 3i4 0 4iOffl) TSS'WffiSSfT'S.i: 
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9 iztt LTtt*f L "btt/hfflaSfTtjfe < T J; < . A 
*Hlft7 f -^ £-£©*£« ViT7 — 'J Xfflfftx— ^ £f£ 

fcf. ■?■©#. A*H«x— ^©SQSItcBSL/Tfflti-5iii« 
;* ^ 'J ©§ft£4>& <t5u 
[0 0 4 8] £©*ifi©#JBT?tt, H4K:*Lfc 

Xf7^4 0 9KT2*7Cl»1tt«7-'JXSgij|feff 5± 
■5ICUfc3&«, 2^7CfHf[fl<J7-'JX^Tttft< 2^tc 

^. sewjsasaa©iis$tifc-&jffi7— uxHiiix— ^tc 

»bT2*5c**W7-UX«»*ff3©K«AT, 2 
^fctfcttifi?— Ux***fr3.fc3fcbT'bJ:ir». 2 
&7cltfkn 7 - 'J x^& t 2 *7cMHKfi<ti£ 7 - 'J x^M 

«jS»7-'jx«iftK:-3lr»Ttt, $te©£lttlK:K9ISnT 

[0 0 4 9] C©*Jfi©»ttTrJ4. ^J««©7- 

nwa^-yxaaiefT'Sj^fcLfcjG* u?^4o 

8, 4 0 9) , ^-j««r©2«»tt*J:««^»|jc©7- 

>j x.mm^-9 ic-t-n-eniRWMiWfflasfTo fc^ii-g- 

JBKrSi-JlCl/TfeJ:^. Tftfr-fe. 09 (a) (C^T 
<t-5(C. 0 3©Xfy73O6t3O7tOFo1l:«ifll 
*iJ5!! ! S2:fT'5X5 : --v^'3 1 0 09 (b) {C^f 

«fc5IC, @4OXfyy4 0 7t4 0 8ti&AnSK.5 

[0 0 5 0] d© i-5ilL^^-&, 7x7^3 1 0 (DM 

W«i*UfiSfc«koT. Si (c) fc$s , r«l:'3fcJR«Mftl 
jaawifisnitasjtiitw^-uxBBiR-T 1 — ^ (a^? 

— <JXHf&5*--^) A'ien, Xf-y74 0 7 t4 0 8 
tCAtlfAliioT. 01 (g) {C^-T«k 5 ttSflBiV 

ftUfflaoJsanfcfiadSttoy-yxBttT*— ^ (rr-s- 

IIif-^!l^i£3n. 01 (d) lC7K£tt-5<fc3ft 

[0 0 5 1] dWBtW'&fiE^-'JXjii^-T 1 — ^©Igifi© 
«HW*tt, '&fig7-'JXiii^5 ; -^i:LTji^e»SitB«l*iJ 
Ma$rff^«-& (04) tr*fUT/hS^. bfc/OtoT. 
^•fiS 7 - U XiB0^— ^tLTA>b fgitl«]*J5aa *fT P 

(04) S"(i«i*jfflasff-pT^e»-&j*7— ux 

B^-^t-T-S^-fiS (0 9) iCtfc^T, -t©flg-&ffl« 

-Uxltf-^ini^ (0 9) let. £-J5£-7-'J 

<. 2Jfc7c)i*W38»7-'Jx«**fT5J:5fcLT"bJ: 

[0 0 5 2] ##iLT01 O^fig^-Jt^teAT'S-S 
»^©»ttW^ttiJE*H 1 t^fSLT^fo 0 1 ttfiB-& 
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m © us v ^m*± c z a*. m&ftWfim. at* & % 

la^mes-a-fets. +9 oflEKrsss-ccMo^-m 
*»©iiCft*Tr*Mj««-xu 7- s 0 k:ffin^cD3i*o!) 

#X'J7S OfcttffiHrt#©M«©K^«#K£i;fc 10 
[0 0 5 3] fcts. £OSltfi)»fClt WttHB^Sff 

^X-^ t ££©T-#-5£-;fI© 2 ^Tt/I* 

[0 0 5 4] £©*»©JBj!rm. 2^7C/1^- 

8rfc2Jfc5c«M;:e«U ^<D2^7cW(CgB«$nfc«l!j 20 
lftHi*KJ:0»Sn*2Jfc7C/'ti'-> (JftRtt) 

J;5(cLTfc«fcV\ «-fflM9^fflHI-MS&2&7C 

0#&n*2ifc7c/t*-> *«H'&^f — > 

Tt>«tVi. CI©j|Ji©^SgT«, 2^7cyi^-> 

©»&fcr>VvrBMULfcj&t, 3^7C/1^->©^tc-3 

^T'bmmzirTnozL&osn-z&K). 2#.7t, 3#c 

7c{cffije>T^7c©/^->©R@-&$|fl#ic:bTfT5c: 30 

[0055] tnm<DMm2 :&2&w-i mmommi 

Ttt. a»JilR©ia«x— ^<£m • aSEteS-a-. ~© 
m • a«[Eli|te$-B-fcS@tB^©a#7 J -^IC2^7cSlftc 
W7— Ux*»ft«iL. ;rftKJ:0t»Sn*m=-9 0 
~+ 9 0T?oa«7— 'JXHflk'5*— — UX® 
eitr-^ i: LT7 T'f ;Mtt-5 fe» t L t. Z\tl\Z 

Srffr&U I©ii7-'Jlitf-^$m- aSlHie 40 
dtlfC^Oft^n-Sm^- 9 0~+ 9 

y-'j ^m^-* &%tm7— u x-mum^—z t l 

[0 0 5 6] "fftfr-S, 01 1 fC^T=fc?iC, 03©X 
777*3 0 1, 3 0 2, 3 0 3(CMI/TXt77"5 0 
1. 5 0 2, 5 0 3fflJ!ll$fT^ Xf7 7"5 0 3Tf 
fca»»ttOIB«5r-^ K: 2 JfcTaUfkW?— 'J x^&s- 
JffiL (7sf77"5 0 4) , a©7— UXOSffe'x— ^*f§ 
•So f LT. m= i (£©0iJTte. i =- 9 0 ) tL 

(Xt77"5 0 5) , m-a^K (^©fclTte, a= 50 
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1. K = +9 0) W^z'^OiA (Xf77"5 
06) , m-agTOM. Xf7 7"5 0 4T^fcf 
S7-UxItf-^5:m • a*l§H£;*-t* (7f77"5 

0 7) . dCDm • a*lelijg3i£fcafi*7-'jxilj{gsx-- 
^$rn= i T©SU7— 'J Utr-^i LT. IDt 
>/ti:»JSattT7r-fJm:U (Xf77"5 0 8) , m 
=m+l£LT (Xfy7"5 0 9) . Xr7y5 0 6fil 

^©aag^moig-f. iiojaaonofiuickij, m= 

- 9 0~+ 9 0 T©f g7 - U lHtr-^i(i'li7- 
'J x|5HE!B<&5*— l/T. I D^->/t<h^JiSLT7 r 

[0 0 5 7] ft:*, iO*Ho»jB|2K*V»T, &ttiif 
^©fflfflftflstt. ftltO^ttl^iqi; (04fC^bfc 
7D-ft-fif^i;) T*5©T?, -5-CDtttHJ«=tlllS-r 

fc. Bte»tt*Hj£iu a«;gtt&- 9 omt^ im 
[0058] (.mm<Dmm3 •. sg3igro mm<Dmmi 

u **©»•» 3 Tia. ussgc, mmvufczmfet 
u RH'&fcifc*-' 9 o«75*6 1 flEr^iE^ifij^mtesit 

-5. 

[0 0 5 9] (Jf!R©afl0 ^©HJg©j^J8 3Ttt, H 

1 2 (C^-CD^D-^- h£^-r£5(C. 0 1 1 ©Xt" 
7/5 0 1, 502, 503, 5 0 4 {C*fj£LTX5r 7 
7"6 0 1, 6 0 2, 6 0 3, 6 0 4 ©£ig£?T<^ 
776 0 4T^7ca^7-'JXjii«!5 ; -iS'*a@^|S[© 

^X72 0- 4rtlC7r<;Htt5 (Xf77'6 0 
5) „ 

[0 0 6 0] itttSLOmtt 3W8«f. SRIffi#tt, 

— 10-1 Srffll/*TeefCfiJ0^T6nfe I D^>A£ 

a^jo'Sa (Hi 3tr^-rxT-7^7 oi). mf&±.> 

■710-3 ©/"'J XA 1 0 - 3 2 ±K»*«< . itlfC 

(«^»1R) ©tt«**«*5 s -^tl/T3>hn-;|.{B 

2 O^X-^ftS. 

[0 0 6 1] ftfffff 2 0 - 1 Ji, x>^r-l 0-1 
lTIDt>WA.^n5t. /\ — Hf-C77 2 0- 
4 F*3 IC 7 7"T ;Ht S tlT V*^> a® 7 - 'J XBi#T r — ^ 
(Xf7 7"7 0 2) „ flfffffi 2 0- 1 

7k-A/^U 2 0-5^^-LTmOiX* (Xf7y7 
0 3) . COBlO&^HR^fcttOHfc^-^fclttLT 
*/h«aattf5 Ufy7"7 0 4) . 
[0 0 6 2] *LT. IMWflS2 0- 1 «. m= i (C© 
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#mi. i =- 9 0) >L (Xf777 0 5) , Xry 

(X-5^77 0 6) , £©m ■ am®fc£-&fzf& 
^^coiij^x-^ (c 2 *7tiH«(W7- 'J x^&£Jg L 
Ufy77 0 7) , m= i T-©RB-&:7— 'JxHIftx- 

CO 0 6 3] Mffffi2 0- lte, 0 6 

0 8) , -g-fifc?- U XlJfgix-^ -tUT. 10 
£j£:7- 'J xHflkx-* tc*t LT, fiffWlHffla (lo 

*f?o tz&i&y- u x.mm^-9 tcsg 2 0 § © 2 x.jcm 
*«7-ux*»*irr (xf'^7 io). 

[0 0 6 4] f LT, SWSB2 0 - 1 tt, Xf7^7 1 
0 T#fc 2 »5cl«*W7- U xSg»©«SSnfc^J«7- 
U Xj®^-* «fc 0 BBeo««jft»X U TCD#H^coffi 

©3&£©fcX iOtXf-^7AJ;0tS 

■«»©a*©jSin±ttnH* <E©*ifcb#arctt, 20 

11). 

[0 0 6 5] f-LT, ©JWSI52 0 - ltt. Xry^7 1 

(7.7- y?l 1 2) . *M«3&*L*t»fflK±T*ntf. 
aWftt£JR£lt|fc£#— SLfc£t9»l, (X5^:/7 
13) . ^©g©S^£fT?<h*tC«mi£flI©tiJ+j£)i 
ttl-rs. *Wlia«L*lr»*BnFT»fl«. m- a<K 

(£©0i|Ttt. a=l, K = +9 0) WSfiyJ 30 
©•5 A 1 4) . m • a<KTSntl m= 

m+ 1 £ LT (Xfy77 1 5) , Xf">/^7 0 6«ff* 

[0 0 6 6] ZL<D7. ; ry-77 0 6 6*S¥©$(13S©«9jIL 
»C«fc9. m=- 9 0~+ 9 OtLTm • agdllE^W: 

— *£$ft. :ffl|&7-UlMir-5'ilg7-U 
X®&x- ft, HftlCfc-aTftSftS^J* 40 

^.2jfc7c)i*tt7— >jxjEi(iAtifi*n, ^©2*7c«tffit 

[0 0 6 7] ffcto-fe, £©aElfc©#a8Ttt, sfeHft 
fc. afitttt£H££U HH^SttS- 9 0**6 is 

foiE^fii'MgiES-a-fcats. a»»tt£i«£»tt.»:© 

HB-&**fT*)ft*. £©*§-&. +9 OffiCSSWfCSESJg 

tttiH^»ttt3&«-ft-rn«. tsti^xT7y7i2 50 
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ttftfcC. 7.^-y7 7 1 2T©NOlCJSi;. afi*fti£fc<fcRS 
£»tt£*«-&LfcV»£«0r3n Uf7 7"7 1 6) , 

•t©e©a**«tffon*. 

[0 0 6 8] [£tt©J£tt4 : £4 9B«] !Ufi©&ffi3 

Tte, m=- 9 0~+ 9 0 tLTm • a^lue^-a-fcM 

£©flB-&»*fc©EH6«fc5*-^K: 1 /t^->Tc» 2 'Atz 

■*»7- u xje«sifibT!H#7- u xia^-^ t 

U £©{!-& 7 — 'Jxij&^— ^ta&7— 'JXBtffcx 

[0 0 6 9] nnfc#U *K©»tt4"Ctt. fig^tgjfeSc 
©BH&^— ^tC 2 i>C7cgSSt6<J7 — U Xg!^<£riffiLTSg-& 
7— U XHj^x— ^£rf£fi£U m=- 9 0~+ 9 Oil 
Tm • aaiHlte3-a-fcBi-&7— UHSf- *£81-&:7 

— 'j xm^jB^— ^£u zom&y— uxi§heh» 

[0 0 7 0] Tte*?^, 01 4 !'^TJ;ci(C> 013© 
^ry7"7 0 1, 7 0 2, 7 0 3, 7 0 4tMUTX 
f77"8 0 1, 8 0 2, 8 0 3, 8 0 4 ©fflgSff 
Xf7 7"8 0 4T»fcl«£»tt©H*5*--*K:2&5c* 
*tt7-UXJMllfcl6l, (Xfy78 0 5) . Bi-e-7- 

'JXjE#5r— f UT, m= i (CGWCtt. 

i=-9 0) £U (Xf5/7"8 0 6) , Xry^OS 
T"*§7iM"a-:7-y XH&x-^m • aS®e$-ar (X 
T77"8 0 7) , C©m • aS@ftJttl&7-Ul 
Hi&x— :?£m= i T-©Hg^- 7 — ijxiB^x-^i-r 

[0 0 7 1] fU, C©Rg-&7-Ux®#^— 
^••y^8 0 2TK*fflbfca*:7— 'JX]!*?— ^£fc 
dSL (Xf^7"8 0 8) . «lt±?Tli6n*ftlS 
7-VX.W&7 : -flZttLTMmfflfflMW (1 ogffl 

a) (xry7"8 0 9) . ^(DMmmuwm&ft 

■o tz.^^LV — 'J X.mm.'T—^ \zm 2 13 g © 2 #C7cg!i&l$ 
7-'jx««*JB-r Ury^8 1 0) . -tLT. X5=- 
7 7^7 1 1 £|S]#© ruiicffflj <£ff^ (X^-y^ 

sin, xt77"8h l-vmtzmmm&^tbfeebz 

nT^*L.*^MtJt«L (Xf-778 12) . fflMffl 

**L*WB£UT?*ntf, a»»«ci!ii'&iittfc3a*-a 

(X5^^^8 13). ffiWffl^L^^ffl 
OTT*n«, m- a<K (d©Ca|T«. a = l. K = 
+ 9 0) x.yi/<D3 A. (Xf77"8 14), 

m • a<KT$Wl m = m+l£LT (Xf7 7"8 1 
5) . 0 7J^^©5ttaSrJSt3 3I-r. 

[0 0 7 2] :OXf7 7"8 0 7£US$©Sn.g©J£DjgL 
C«fcO. m = - 9 0~+ 9 0 £ LTm • ag@(£$tt 
Bl-g" 7 - U Ilif- ^ <£• Rg-& 7 - 'J X [ElilSilJfgt^- ^ 
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tu zcom-sy-v^mfcrnrnT-frf 1 nz—y-? 
e, ^ ^ - ij xitf- * »c*t l Tswffimffia^ 

fTfc*lfc3A2#^gifa«7-Ux£&75<M3ft. d© 
2 #7cgiiifcW:7-'J x^&©Jg£n£:£i£:7- "J xbo& 
x-^ \zttim?Z>lSWf$.ftx. U 7©&H5ii©ffilWfi!c#-© 

a& KS^xafiii&R t mem*, t (Dm^n^n 

[0 0 7 3] Z<DMM<DMm4\ZlS\,*T. fg&a 

flt&o&aiMft*. nme>Bm3tmv (0i2{c^u io 

Mtc. a»»ttfcBJE£U M£fi$:£-9 OgE^S 1 
flEr-3iE*^iafiS*fe*«6, agtfii&tSi^fgiSfci: 

[0 0 7 4] ±iBLfcHi;&6©7ggg2, 3, 4lc:fe 

Tte. 013, 01 A\Z7n\^tz7, ; r^y"7 10, 8 10 
»CT2i>C7ngiffi[«)7-'JX^g|SfT3<±:'5(CLTV^ 20 
jS«. 2^7cHI«(WjSe7-'Jx^*fT5J;3(cbT'bJ: 

v>. ■&figflacos^m«!:*3<katM^Ji«io7-'jx 

[0 0 7 5] C*JS©^J| 5 ) HJ6©^«Sl~4Tte. 

fc-r*fc»fc. HKWtc, aSJiiSfc (ffiteffltt) £@£ 
tU (SASitt) «SI<ES«a:A<&Se»iac 30 

[0 0 7 6] Ltf>lx£**S. sammc^ 

s<, mfefttem&f&mmztiz>3i-v\Z)i$i*t£mffl& 

[0 0 7 7] £©*«©»« 5 Ttt, Sflk&tt 

©iBMfc5 s -*Rfc2^|«tt«7--iJxSg*£JfiLTa 40 
S:7-iJXH«x-*R r £ffr&L. fia^Jfft©H!«x 

, tsx.Tm&7-*)xm&r-9 ir ©&«m£<usin 
x-^r, tm&7->)^mmT-? i, 
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[0 0 7 8] tTF. 7n-^^-h*#RaUS:36«6. H 

n— ^-v- hSrTKTcfc^lC, 11207x7^6 0 1, 
6 0 2, 6 0 3{C*fj5SLTXx<yy 1 5 1, 15 2, 1 

5 3©jBS*f?V>, Xt?71 5 3 T»fca^itiSfc©B 
«x-*R*a®&«©KHHfex— *£:LT» IDt> 
A*t*fj^$-frT7 7"f ;Wtr* (Xf-y7l5 4) . * 
*3. 0 1 2 CtkL^P-^Y- htPI&fcbT, a^k 
M©itf-^ Rfc 2 jfc7c»R«:7- >J i^SIL 

b^x-^Rf saaij&ncoscBfliT 8 — ^tbTi di- 

[0 0 7 9] Cfttt©fflS- (*«■€■©** 
t>) ] fftt©JB£tt&©J:3fcbT?T*>n*. IDt> 
A'SrA^-T&t (01 6IC^-rXx>y^l 6 1), •?-© 

i D^->At*fjsuT7T-r JHk^nT^-sasf&ii© 

iSft'T*— ^R*«K*fflSn* Uf'^l 6 2 : 01 7 

(a) #Jffi) . JH^»tfcSX*b 6 
3) , C©JH*»ttfc:#bT»/.Ma3SfTV» Ur->^ 
16 4), M^*gfe©H»^-^ I (017 

(b) #M) = *LT. Xf'^1 6 2TK*ffll/fcl 
fcifttfcOlMtT*— 9 R fc*f L 2 ^7ciltS:W7— 'J X|£& 

6 5:017 (c) #Bg) . Xf«;7l 6 4T#ftI^ 

JfiUTM-&7— UXB#7*— ^ I F tf* Uf77l 
6 6:017 (d) #Jf» . 

[0 0 8 0] ^ ©agi 7 - U XBi^fx— ^ Rf *5«kO:fig 
^^-'Jxiii^x-^ I, KttJR««»tffifflj«»t*t 

■&StiT^^. ^©a&7— 'JXili^^-^Rp 

■Tttte-fe (x, y) jffi«^t$nTVi-5. 

[0081] fbx, xf7/i 6 5~cmtz%tmy— u 

Xi®#x-^R F ©a*««Cffi*»(C3ettL Ufy 

7i67) , atfw^icjEatsnfcatt^-uxHfliT 1 

-^Rp (017 (e) #JR) . Sfc, X^-^y 

1 6 6Tt#fcflg-&7— VX-mm?"-* Ip ©ffi«S3*£}i 

ft*#(cxiii/ Ur7^i 6 8) . mmmmz^m^ 

ftHM'£'y—Vxm&L : r—9 Ip ^5.(1117 (f) 

(x, y) (r, <?) {c^-r-s^a©ct 

$^■5, -T^fe*, 018 (a) l;S$n5r*;H«4 
(x=rcosS, y=rs infl) £018 
(b) K*an*J:5ft«ftflHR (r= (x' +y» ) 



( 14 

25 

" ! , 0=tan-' (y/x) ) \Z&m-?Z>mm<DZ.t 

[0 0 8 2] fLT. Xf7^1 6 7-?®ftMm&%t 
iStlfz&m?- 'J Iiir-^ Rp tXf7 7" 1 6 8 T- 

««»**MttTr«l^-r* Wryyi6 9) . 019 

[0 0 8 3] C1C0«^. SjSS^t$nfcS®7-'jX 
iB^^-^R, (02 0 (a) fcitffia^-'J 
Iltr-^ I, (02 0 (b) (C»LT2^7C 10 

•*W7-UXJJ£**ML, Ufyyi6 9-1, 16 
9-2) . ii7-UHiT-?R, f (02 0 (c) 
4MB) *J:^7-'JiISr-^l, F (02 0 

(e) #R) 

[0 0 8 4] fl/T, £ ©a©7- U R P , 

fc-fclfflB^-yxH*?*-* Ipp tt'&jfcl, Ufy 
^16 9-3) , •&fi£7-'JXiIi&5 J -*£#5. *L 

SrfTV> (Xf7^1 6 9-4:02 0 (g) #RR) , Z. 
V>UW^U^m*'Ur>tz.^t&u7 — Ulltr-i'l: 2& 20 

UxfElftSJfi-r Ufy^l 6 9-5 : 0 
20 (h) . 017 (g) 02 0 (h) =017 

(g) ) . 

[0 0 8 5] ft*, £©H56©P<STte, RpptIp P t 
©-&f£:7-'J xBHgex-:? K*f UTS«»J«fflH£fro 

S^-'JxiS&x— *Rp F ' *J:tfRR^:7— uxjMM* 
-*Ipp' iL (02 0 (d) , (f) #HS) , £©R 
p P ' tl„' <h£-&Jj£T-5«fc-5t::LT ! fe<£^,, 02 0 
(d) . (f) , (g) T»4, JB*aHHT?£T©fi«ft 30 

[0 0 8 6] tLT, d©2^C7Cp»«tW7-'JX^O 
ianftft«7-.'J Xffi&x-^J: 0 BffiOffi W«»x 
U7'©#iB*CDffiMJ«»©3ME («H) >U 

&H^©tBBCJ5£^©3SSODt^ ^7A***, £©k 

fit UZIT") tLT&SbZ (Xf77"16 9-6) . il 

£***r.flrra*. {lb, donis<D^sg5T«, tot 

[0 0 8 7] *LT. *<0 2^C7cHi«W7-'JxSfi*O 
7) . 

[0 0 8 8] 017 (g) TteffiHfcf-^tLTP 1# 50 
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Ee-rna a e ©fa^fa© 

±iEfili<Ae=+18 0' . TPg&ea<A 0 = - 1 8 

o" 

[0 0 8 9] f LT, H©SfikJg|S[©iii«5 :r — ^RtM 

^raiscon*^-* i <t©iHig-rnaA 0 

I oisM6-rno*|jE*ff Sftfttt£iiH£&tt£ 
*S««llW*HScKJ:-3TWflgJIH^-r* 7 

0) . 02 i ki-t-oHW^iiasw-r. 

[0 0 9 0] C©^-&. JB£»|J[©H*t5r— * I (C*f L 

Tisie-rnsA 0©aiE*fTVi (xf^yi 71- • 

1) . S®*tiK©iii05r-^Rt^-©iHife^^s^-ife$ 
■a-fcBfll^— ^ I. £f#3 (02 2 (a) i5<fctf (b) 
#RB) o -5-UT. £©IR^iftR©H*7 s -*' Ii tC*fL 
T2jfc7c««W7— 'JX«»e«L (Xf->717 0- 

2) , HR^^-'JXBflkx-^ I.r (0 2 2 
(e) #M) . 

[0 0 9 1] fUT, COlB^7— UxHtflx— ^ I.r 
i5tOXf7 7"l 6 5-e»6nT^*»»7— 'JXSi« 

^-^Rp (02 2 (c) mm) 
17 0-3) , £-fi£-7- U XBi^^-^ o 

£fr^ Uf77"17 0- 4) , £©SffittlM£ia&ff 

ofc-&fi)c7-U Ilif-^ (02 2 (g) \Z2 

*7c«*W7-uxa6**igi-r uf?^i 70- 

5) . 

[0 0 9 2] d©2Jfc5Cpl8a«J7— Ul^ftCD 

i£^nfe-&fiK7- U iiff-i' (02 2 (h) #J&) 
<fc 9f3T3£©*I KffcfrX'J 7©#M3iS©*IWj&#©3jlfi 

mm) u =&iii^©ffiH^»©^©tx 

F^7A^*. C!OtXhi)'7A<kDftK*»©SS 
©S5^±&nHi?li<£ft6ttJU £©*&(*} bit nHiSt©4Bgi 
^©^©^^fflHffi U37) tLT*«)5 (X 
77^1 7 0-6) . 

[0 0 9 3] f LT, XT-yZTl 7 0 - 6Tf#7cfflMffi 
*^*Jt#&ftTV»*lx*Vstttlfclftl, (Xf7 7"l 7 
0-7) » fflWffl#U*V»«8U:-r*n«. fiAIBtt^: 

»tttr4— auttvitwwra Uf^yi 70- 

9) . ^tifc«toT. SAttlR&!&£fttt2:©*it!ia$#t 
fffoft*. 

[0 0 9 4] fc*5, ^©Stllt©»ffiTtt. R f il„t 

©-g-fig 7 - u iitf- ^ tc*f u tsu mtemm *ft r> 

S7-iJimf-^R, ' J; 7 — U xiB^x 
-^I,f' tl (02 2 (d) , (f) #flB) . d©R 
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f ' tin' ££-&fi£-r-5J:5K:LTt)J;^. 02 2 

(d) , (f) , ( g ) -ctt, mmfflffl-cszTomm* 

[0 0 9 5] 0 2 ITU RI£»tt0H#x-* 

I lC»LTiFKmo||]E*fToT5E»IBlRd:Ba^»tt 

r k** b TurernomiE *f? ^ ts»*mjc t R^ffitt 

[0 0 9 6] CHi6©^Sg6-l :^9%H^ (SflWiM 
+ffi«ff»>) ] §HJ6©^«I 5 Ttt, fiKRdfcil^T, fi 10 

my-vx.m&j : -2R r &£zfm&y— u xis&x- 

1 6 »C*5tt^>7.T--y^'l 6 5~ 1 6 8) . 

[0097] cintcttLT. nm<nmm 6 - 1 -m, s 

i7-UHif-^R f *s <fc tfflg-& 7 — U x@#x- 
*I F K»USBMHW»a*fTV», £®SffflHM£i9£ 

3. 02 3 \ZZ.<Dm&<D7a— b&7K-?. 20 
[0 0 9 8] 01 6\Z^tz.yu-J-^-ht^LX 

17 2£#inU SA7-UxB*7*-*'R, i5«fctf!I 

Uf'^i 7i, 172), z\(ommnnmm^ntz 

— 9 I, i t^LTR^* J: I,,. 

£#•5 Wf«;ri 6 7, 1 6 8). 
[0 0 9 9] HO*JfcO»»6-lK:J:tl«, 

uxitf-^Rp te^z/m^y-ox-mm.^-? u 30 

[0 10 0] fc43, Z.<D&m<Df&&6 - im 
-'JXiB^x-^R, *5«fct^M-&7— UxiB^-^ I 

fcgg*:?- 'J XjOfc-r-:? R, 1 * «t«R|^7 — U Xflf 

uxia^x-^Rp 43«ttffli'&:7-'jxBi«7 J -* 1, 

©&atft*Sftff*i::Xai/ft:a. C©SJfeKXfi:£8l 40 

snfcig7-'jiitf-^R, mzzmGy—vx. 
mm^-9 i„ fcattHflnwfflasffoTRn^iof i Fl 

[0101] mm<D&m&-2 ■. mi o&w (mum 

fiffi^i*^Snxi^li7- U Xi®^x-^ R F l 
43 e fc^SS-&7-UX@j^-7 r — ^ I f l fcOV»T. ^-©ffiS 
*&S£fl($.c£aLfc (0 2 3C6W47f*^l 6 
7,168). 50 
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[0102] dnicttLT. mm<D&m&-2Tte. M 

*WHWffla*nfc»*7— >J xlir-i' Rn *3 J:tHH 

***n-en«Hk:fl-iiiu (r 

fi' , I fi ' ) IOR fl ' , I Ft * 

T*©£*JR£ff 02 4 

[0 10 3] 0 2 3(C^bit7D— ^ + — hiltfeLT 
^5<t9l:. JKD*lS0D»ttir»4. 7fy7"17 3, 
1 7 4£tfinb. ^"ffi«l$iJi8lS$tl*:S®7-'Jxiij# 
^-^ R Fl 4s 7— yxH^—* I Ft ,;:2*U 

#S*aEE^O*. (R fl ' , I fL ' ) £tttiJbfc5*.T. 
-eoj^^SrSj^S^lc^LTRpi' *J:0Ci Pl ' $ 
Uf7 7"l 6 7, 1 6 8). 
[0 10 4] CQ&tt®)gtt6-2lZ.b;m2\ %My — 
UxiS^x-^Rf *J:tfJ|R'&:7— yxH*5*— ^ I, 

b. «F^#*«HiJ*»0**ttttJ-r*i:i:KJ:-3T, ft 

[0 10 5] &43. £©§Si6©JBfB6- im mMr? 
-Uxiif-^R, 43j;y:fig-&7->jxiii#T : — ^ I 

tz&my- u x®^-^ R f l *«tt^fig'&7— u xet 

©igUictttinb. «F^#^ig«^©^-ffltbbfeoA 

T. *OME«**«Jffi«*KUE»U&3^. IS7-IJI 
Btft^-^Rp *±tfj«^:7— UXBMt 1 ?*— * I, COJgg 

fc^®7-'Jxjii^x— ^Rp i5cfctfB8-&:7 — 'JxiH&t 
=T—9 I 0 .Ctgi|i«Ifej5!l31^fToT, fftfnott*© 

^«:^n^ : n©ii'Htc#lnib, «F^ft**Sfifc«-©* 
Mttlb. Rfi* ^5ck(y^Ip L • S:#« c t^lcbT'bJ;Vi. 
fib. d©3£86©JgaB6-2-ett. ffiS^XUJOS 

*iU fflHM U37) Sr**-5. 
[0 10 6] C%ttO#ffi7 : m lftH (&ti*PIM + 

ftffl*lb) ] ^ifi©Jgt!6 6 - 1 TW, ig7-UHS 
?-^R P ^.k^flBd^— >jxB«'r— ^ Ip Ic^bJg 

[0107] c:nic*fbT, sy6©jgsS7-ett. 

-UxiSfiftx-^Rp — Uxta^x— ^ I 

p »c*#LTffi«jss»*i»*b. ;:offiffi«»eD»*an 
feS^^-'jxsj^-^Rf ' n&.TSmty-vxm 

Ip ' IC»bTS*S«l©M31^fT^. dWSlrl 
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-r^Tomm* 1 t-rsiRWMuiPifflat-a-r, togi 
a-w saatr*. 1212 sicdwu-s-w^n-^A'-h 

[0 10 8] H 1 6 <07D-f f - h tttRL 
i^JC, XT-y:7l 7 5, 17 

6, 1 7 7, 1 7 8 £#iDU fift7-'J XBttx-*' 
R F iJitffS^-'JxH&x-:* U K:**bTS«j« 
#©*£«lffi (ffiffijs8»ft*y h) b Uf 7 10 
5, 17 6) . COfi«*»OBlSSnfcl«7-iJ I 

ic*rLTa««iiiPj«ia*fTV» Uf^yi 77, 17 
8) . £©a««i*ffl»3ftfc£»:7— ijxmfcT*— * 

7"1 6 7, 1 6 8). 

[0 10 9] £©SMg©»«7fcJ:'n«. IS7-UI 
SB&x-^R., ts«t^Bg'&7— «JxHi«x— * 1, t=:*f 

Cio-C. B8gSft©iJ§£§tt(;:< <&0. S@B#<h 

-5. Tftto-S. «Mtt#lB*©»BMfcG«2b<, jgtcig 
fftt&ifi*©Xtt&')<J:v>. Lfc^^T. ti*Bfi£#£l$ 

[0 110] fib. COP*. 0 2 6^*^-51=. ffiK 

^x>jT±-ettffiigtr-i7 tuxp 1, P2^tamv 30 

*. £©4BM tT— ^ P 1, P2©3-£©1C>£, 

&a£fr -5 d t \z j: ^ TEte#Gj*^#;fciae-rft* a 
Mtii5iiHt:-jp i©«#fa©ffi«j&»simte-r*i« 

A0<&*J6-S„ £©*§£. **+©«E*l^©±IStt«*« 
A0=+18O" . THttW>4fl=-180' £tk 
T. 40 
[0 111] fris* ZCO^MOMffeTte. fg7-Ul 

h#^-^r f a^zsm^y-'J^mm^-^ i f (cm 
©««WMffl8^nfcs»:7-uxlB«y-^R, l • & 

irX|H-&7-UxlB«'7 f -^ ©&®^£Mffi«l* 
ffi*J5&#©lll*3ftfcS«^-'JXH.« 
y"-^R r ' *iOT^7-'Jxltf-^If ' com. 
***a***k:**ufc«. c©«ft««icX8l$n 

fc»»7-'JiI«f-^R, ' *J:tfi8^7-iJiI 
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[0112] cms© jess 8 : mm-znmz+tiLtam 

L) ) **©»IB 7 Tftt, B*:7-UxMfcx— ^R, 

^*L7toATffiis«i$iifflas:fTt^ c <DMmw>®mw 

[0 113] unKStUT. *lt©»J88T?tt, 
— UXiaHtx— ^R F *5<t^-&7— 'JXiij^— ^ I 
f fc»LT4MB*£»-*l*£U n©ttffij«»*«Mi**n 
fciS7-'jxiSf-^R F ' fcitfRB-S-:?— UxB 
*7*-iM f ' fco^T. f&to^SMlifca-s-t-©** 
£ Hfifl^fflWISS n*:»» 7 - 'J xgjfgi^- 
^R F ' *itfHB^7 — UxHft?— ^1, ' l;ot) 
T, *-©£flHl&BftaUfil:&&-r<5. 02 7 i:coi 

[0 114] 01 6©7n— ^ir-hilt*SElxT»** 
i^C C©SIJS©^T«. Uf77*) 175, 1 
7 6*#i0U SS7— iJXBiflt^— j'R, iJitfflg^- 

7-uiiiif-^ i F {c*fbTtgi)Sfi£^©*i$atb 

(f£ffi«£#£;*J-.y M b (Xf-^1 7 5, 1 7 6) . 
£©ftfflj6£#©fi&££n#:S® 7- U XlSf-^ 
Rf fcitfJH'&T-lJXlMr,?*--* I P ' ©ffig^S- 

7"1 6 7, 1 6 8). 

[0115] c©jms©»ai8tej:n«, 1S7-U1 
mm^—* (r, ) *«kc5sg-&7-'jxiii#^-^ (i 

^ <&^<i* z m<D&mnfifa±-r z> <t ^ -5 3& en*. 

[0 1 16] C£tt©»fl89 : mi 2«W] £ilS©&tt 

5~8TB, Xf'yyi 6 9 ^Ott-etdX^^T"! 7 0 
^aitr*>©4:Ufc*«. ■T&*J*ft»I^T©HI'&IS*«tt 

ffl-B-TfCit%(c«M^-'Njttr i fo©i:Lfc75t. ffiHg^-tC* 

^xisfgftti^ft t at*— a t v» 5 & x#t & s n 

[0 117] -f&fr'S, 016, 02 3, 024, 02 
5, 02 7tCt5W*X^^7"l 7 O<£0 2 8 

• SWfift^nfcl/t^ltttKL Uf^7"17 0 
-0) . «H«#l,*v»ttJ:0t>*£v»»&cttttSfc: 

17 0-9) . dnic*fLT. 4BHffl**L^l/iffl«trj fe 
tr. 

[0118] c©ms©jg®9 tc«tn«, fifia-g-e r— 

Scj tf)J»r$nfe»^. *©«P^CTB[T6KHi'&l8jft*«» 

sn*. c:nKJ:oa»iitttsi^s«[t3&**a-r*« 
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[0 119] 

«WKJ:ntf. SglfgW, m2%BA, I5m |g6fg 
OtftO. *fc. m3%W, £4 891. *7«W, SS8 

fnA^oTfc, s«/^— j'tiH^/xi'— ^tj&tra- 
[0 12 0] Sg9~Sgl lWHfciftfi. 



[0 12 1] Sfc. SI 2JMBfc,fcn«» £HH#<Z>iA8 
n**H K- ^ 0«M«**Bftto L, S J: 0 /hSWn 30 

^*«e>sn, d«**e.tifciiiteTtia (a o) iz 
gt?n tii/t ^ — > £ ^ — >©{SJtl^- 73 tcim 
e-rtlffliESfTofe^A-C. SMftrt:* — >^:JH■&/f^'— 
>£#S«»*^ffiWHsfcJ;■^T¥?flEJH•&3^^* OHMS 

[Hicsffiii&ien] 

[01] *%m£ffi«fM^$f£Bfc*tt«Sftfttt 

iH£*-f0-C&-5<, 
[0 2] £©Jf*^^««©:/Oy*«riUST**. 
[0 3] ^©ffittiil^l&BfcSfrSlBttSSfMf; (Hi 

[04] c©tti^£&«i:::m?«aMUKdMft; (& 
[05] Hft^— ^fc#r**/h«ia*ittwr*fc» 

©0T&-5„ 

[0 6] tBMJ5£»xiJT<o— W-5£-IBJ!$©tBIH 
JSK»0»*©»«[«**-rHT**. 50 
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[0 7] 3aMg*j&*S#®6nfc*A*t*A. #A*f 
[0 8] ««8JMfflSSfT*>tta>t>Jfc«^©#A*** 

a, *a*m&a. fn-en^ffiMitDii^sc^iT 

(0 9 ] &ffi<Dl&m 1 lC«t?£ffitfcfiMWfM3 J:tf*i 

[010] JH£fttfaW&AT&4«^©&tUiB^Kft 
£0 1 «fc*fJfcLT^T0T&3. 
[011] ^©&&2££fr&&ttSMbfl3&H9i 

[012] *6ffi©Jg*i 3 tc:*3it?>^|i:§®ffii^=£Ui0j 

-?2>tzit><Z>y a—?-?— hT&-5. 
[013]. *ttWSB3£*tt«JgttSR^|bfl3eK9i 

[014] &tt©j*s4 \z&»z>m%m&mft$:Wim 
[015] nm&Mm 5 p «ffitts«itrft&itt9i 

[016] ?m©&S5££tt«;gftttR£IMf:eiH9! 

[017] ntto«tt5tc«(t«&fis^iis«Kffi-r 

[018} 5 s *;i'haE***»5©Stf«3R's03Eift* 
[019] 01 eJC^bfcX^^^l 6 9T»MSrt 

[020] ajB*a8T©«js«*»a*roo* s©« 
[021] 01 ejc^Lfex-^^^i 7 o-eos&srt 

[0 2 2] ^tt0^tt5 iC«S(t«MifSdiASSKW-r 
•57i»©0T&-5,> 
[02 3] *M©JBtt6-l£:&fr?«ffiifcjll$Mrf£& 

[024] $mv>wmQ-2\z$>»2>m®me;Wift* 

[02 5] Hlt(i!>««(7lC«(t«}BajcHi^H(f^«Kn 

[02 6] fttt©»£7k::&tf«ftfaK-&ae&KiPi 

T-5£:i6©0T&-5. 

[027] nm<Dwms\z&wz>mmm'&Witt*mw 

-?%>tzHb<nyu—=f->?— hT*-s. 

[02 8] *«0»J|9SBiWr*3t«>07D— ^-v 

H**©«9l] 

lO-i#». 2 0-3>hn-;i/», iO-i-f> 
. 10-2-f-f77"W (LCD) . 10-3- 
»tt"fc>1*\ 1 0 - 3 1 -Jt». 10-3 2. yijx 
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